Pressure-induced dissociation of solubilized sarcoplasmic reticulum ATPase.
The effect of hydrostatic pressure on the self-association of sarcoplasmic reticulum ATPase solubilized by nonionic detergent was studied in the pressure range of 1 atm up to 2 kilobars. Polarization of intrinsic tryptophan fluorescence or of fluorescence of a pyrene probe covalently attached to the ATPase was measured. An increase in hydrostatic pressure promoted dissociation of the protein into monomers. For a midpoint dissociation pressure of 1.3 kilobars, the standard volume change in the dissociation reaction was delta Vop = -167 ml/mol. Full reversibility of the pressure effects was shown to occur, as seen by recovery of polarization. An increase in Ca2+ concentration from 50 microM to 5 mM and of pH from 6.9 to 8.6 were found to increase the midpoint dissociation pressure, indicating that these factors stabilize the dimeric state. The hydrolytic activity of the ATPase was measured under pressure. The activity was inhibited by pressure increase. It was found that an irreversible inactivation of the solubilized enzyme occurred during turnover and that increasing pressure added to this instability. Reversibility of the activity was critically dependent on the presence of 10 mM Ca2+ in the assay medium.